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[57] ABSTRACT 
An output speed-controlled transmission comprising 
an input shaft, an output shaft and adjustable drive 
means through which said input shaft drives said out 
put shaft. Means are provided in association with the 
output shaft and responsive to the rotational speed 
thereof; the last mentioned responsive means being 
operatively related to the drive means to adjust the 
drive means to maintain a predetermined rotational 
speed condition of the input shaft. 

18 Claims, 8 Drawing Figures 
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OUTPUT SPEED-CONTROLLED TRANSMISSION 

BACKGROUND OF THE INVENTION ‘ 

This invention relates to improvements in transmis 
sion means and more particularly to a unique transmis 
sion system having means to govern the drive speed of 
its input shaft in accordance with the speed of its out 
put shaft. The transmission is therefore output speed 
controlled. 
The transmission of the present invention has many 

applications. By way of example, it may be used as the 
transmission for self-propelled vehicles suchas auto 
mobiles, mini-bikes, snowmobiles and pedal operated 
vehicles. It may also be used in association with the 
drive means in various types of machinery. In addition, 
it may serve as a speed governor. For purposes of illus 
tration, the transmission of the present invention will 
be described in respect to various of its applications 
and particularly with reference to pedal operated vehi 
cles. However, it will be obvious that the application is 
not so limited and such is not intended. 

In efforts to produce more e?icient transmissions, 
prior art workers have devised a number of means to 
control drive train ratio. These controllers, however, 
are responsive to the input shaft speed. Furthermore all 
prior control systems related to control of drive train 
ratios known to applicants require an increase in the 
speed of the input shaft of the transmission to produce 
an increase in the speed of its output shaft. 
For example, in a standard hydraulic ‘automatic 

transmission in automotive applications, the gear train 
ratio is controlled primarily by the speed of the auto 
mobile engine. That is, by increasing engine speed, 
hydraulic pressure changes effect change in the trans 
mission ratio and the transmission output speed is cor 
respondingly increased. In conventional pulley belt 
transmissions, centrifugal weights or the like in the 
transmission input shall effect a decrease in pulley ratio 
with an increase in the input shaft speed. 
The present invention is directed to an output speed 

controlled transmission wherein the control of the re 
spective speeds of the input and output shafts is deter 
mined by means in association with the transmission 
output shaft and responsive to its speed. The invention 
transmission may be so designed as to effect an in 
crease in the speed of rotation of the input shaft in 
correspondence with and as a result of the speed of 
rotation of the output shaft. In addition, however, it 
offers two distinct capabilities, after initial start-up, not 
inherent in conventional systems. The output speed 
controlled transmission may be so designed as to have 
the input shaft turned at a speed which islvdecreased in 
respect to the output shaft speed and vice versa. The 
transmission may also be arranged to maintain a con 
stant speed at the input shaft with an increasing output 
shaft speed. 
A prime feature of the invention is its inherent capa 

bilities in diminishing air pollution in use of an internal 
combustion engine. 

In the automotive ?eld, for example, much attention 
has recently been given to the problems of emissions 
control. One of the primary difficulties lies in the fact 
that for each automotive engine speed there are many 
variables (such as air-fuel ratio, spark advance, cam 
timing and the like) to be considered for the minimiz 
ing of emissions. Since the optimum conditions of these 
variables will change for different engine speeds, it is 
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2 
substantially impossible to design an engine which opti 
mizes the variables to produce minimum emissions for 
the full range of operating engine speeds. Through the 
use of the transmission of the present invention, how 
ever, the engine speed could remain at a predetermined 
constant regardless of the vehicle speed (after an initial 
change of engine speed during startup) and the vari 
ables could be adjusted to give minimum emissions at 
that predetermined speed. Furthermore, this predeter 

0 mined engine speed could be so chosen as to cause the 
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engine to operate at its maximum power output speed, 
regardless of the automobile speed. 

In a number of vehicles, such as minibikes, snowmo 
biles and the like, which currently employ pulley belt 
systems, the engine speed increases with vehicle speed 
with the result that the vehicle speed is limited by the 
engine speed and not by the power required to drive 
the vehicle at high speed. Through the use of the trans 
mission of the present invention, the maximum speed 
potential of such vehicles could be realized since at 
high vehicle speeds the engine could be made to oper 
ate at a safe speed at which it produces maximum 
horsepower. 
Pedal powered devices such as bicycles and the like 

are prime examples of vehicles, the speed of which is 
limited by the input speed. To overcome this problem, 
prior art workers have devised systems employing up to 
15 different gear ratios. These systems are complex, 
however, and require the slipping of a chain from one 
gear to another to effect a ratio change. The applica 
tion of the present transmission to a bicycle would 
enable the cyclist to pedal at a constant speed (after an 
initial startup phase) regardless of the bicycle speed 
and no manual gear changes would be required. This 
will be particularly described. 
The transmission of the present invention may also 

be used with many types of electric motor-powered 
devices. When an electric motor is used to drive a piece 
of equipment characterized by high inertia, the electric 
motor tends to accelerate to its operational speed be 
fore the equipment during startup. This, in turn, can 
result in excessive belt slippage. Through the use of the 
present transmission, the motor could operate at its 
maximum power speed during startup without belt 
slippage. 
The output speed-controlled transmission of the pre 

sent invention, in preferred embodiment, is of the pul 
ley belt type, but contrary to the usual prior art struc 
tures, it does not require skewing of the belt and conse 
quent accelerated belt wear. The transmission may be 
provided with manually or automatically controlled 
override means, as will be described hereinafter. Fur 
thermore, it may employ various types of shaft speed 
sensors, again as will be described hereinafter. 

SUMMARY OF THE INVENTION 

In preferred embodiment the transmission of the 
present invention contemplates the use of an input 
shaft and an output shaft rotatively supported in paral 
lel spaced relationship. Each of these shafts has a pulley 
assembly mounted thereon. Each of the pulley assem 
blies is a two-piece structure made up of a ?rst half 
non-rotatably and ?xedly mounted on its respective 
shaft and a second half non-rotably mounted on the 
same shaft, but capable of axial movement along the 
shaft toward and away from its respective ?xed pulley 
half. The pulley halves making up each pulley assembly 
are conical in con?guration so as to de?ne about their 
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periphery a V-shaped groove to receive a V belt. The V 
belt connects the input and output shaft pulley assem 
blies. 
A shaft speed sensing means is provided in associa 

tion with the transmission output shaft and is so de 
signed as to move the shiftable output shaft pulley half 
toward and away from its respective ?xed half in re 
sponse to the output shaft speed. Any appropriate 
transducer sensitive to the output shaft speed may be 
employed such as centrifugal means, a hydraulic sen 
sor, an electric sensor or an electro-magnetic sensor. 
The transmission also has means to cause the shift 

able pulley half on the input shaft to move simulta 
neously and oppositely toward and away from its re 
spective ?xed pulley half when the output movable 
pulley half is shifted. 
The input shaft of the transmission may be pedal 

driven or connected to the shaft of an internal combus 
tion engine, an electric motor or the like. The output 
shaft of the transmission, in automotive applications, ‘ 
will be connected to the rear wheels of the automobile 
through a forwardlneutral-reverse box (as is known in 
the art) and a conventional differential. The transmis 
sion output shaft, on the other hand, may be connected 
directly to the input shaft of an appropriate machine or 
other element to be driven. In bicycle applications, or 
the like, the output shaft will be connected to the bicy 
cle rear wheel through conventional chain-sprocket 
means. 
A manually or automatically controlled override may 

be provided in association with the transmission to 
counteract the action of the output shaft speed sensing 
means when required. It is also within the scope of the 
invention to mechanically connect the shiftable halves 
of the input and output shaft pulley assemblies to as 
sure their proper and simultaneous movement. 

Finally, it is within the scope of the present invention 
to arrange the output shaft speed sensing means in such 
a way that it will shift the movable half of the input 
shaft pulley assembly (rather than the output shaft 
pulley assembly) in response to the output shaft speed. 
A primary object of the invention is to provide a 

unique output speed controlled transmission having 
multiple applications which is easy to fabricate, more 
e?icient and satisfactory in use and adaptable to a wide 
variety of applications without danger of malfunction. 
Another object of the invention is to provide an im 

proved transmission unit applicable for use with inter 
nal combustion engines and the like to reduce the po 
tential for air pollution for use of such apparatus. . 
An additional object of the invention is to provide 

output controlled transmission units possessing the 
advantageous structural features, the inherent meritori 
ous characteristics and the means and mode of use 
herein described. 
With the above and other incidental objects in view 

as will more fully appear in the speci?cation, the inven 
tion intended to be protected by Letters Patent consists 
of the features of construction, the parts and combina 
tions thereof, and the mode of operation as hereinafter 
described or illustrated in the accompanying drawings, 
or their equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view, partly in cross section, of the 
transmission of the present invention as applied to a 
pedal-driven vehicle. 

4 
FIG. 2 is a fragmentary plan view of another embodi 

‘ ment of the transmission for a pedal-driven vehicle. 
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FIG. 3 is a cross sectional plan view of yet another 
embodiment of the output speed controlled transmis 
sion of the present invention for use with a pedal-driven 
vehicle. 
FIG. 4 is a fragmentary plan view, partly in cross 

section, illustrating a modi?cation of the embodiment 
of FIG. 3. 
FIG. 5 is an elevational view of a bicycle provided 

with a transmission of the type shown in FIGS. 3 or 4. 
FIG. 6 is a fragmentary elevational view, partly in 

cross section, of another embodiment of the output 
speed controlled transmission of the present invention. 
FIG. 7 is a fragmentary elevational view illustrating a 

modi?ed form of speed sensing means for the output 
shaft of the transmission. 
FIG. 8 is a fragmentary view, partly in cross section, 

illustrating an alternate cam groove con?guration for 
the embodiment of FIG. 6. 

EMBODIMENT OF THE PREFERRED 
EMBODIMENTS 

A basic embodiment of the output speed controlled 
transmission of the present invention, as applied to a 
pedal-driven vehicle such as a bicycle, is illustrated in 
FIG. 1. In FIG. 1 an input shaft 1 is shown mounted in 
a bearing means 2 af?xed to the bicycle frame (not 
shown). The input shaft 1 has angularly related ends 3 
and 4 provided with pedals 5 and 6, respectively. A 
housing 7 surrounds the transmission and the input 
shaft 1 extends through a perforation 8 in the housing. 
The input shaft 1 supports a pulley assembly gener 

ally indicated at 9. The pulley assembly comprises a 
?rst pulley half 9a ?xedly and non-rotatively mounted 
on the input shaft 1 in any appropriate manner, as by 
pins 10. A second pulley half 9b is non-rotatively 
mounted on the input shaft 1 but is axially shiftable 
therealong toward and away from pulley half 9a. The 
mounting of pulley half 9b may be accomplished in any 
appropriate way. For example, the input shaft 1 may be 
provided with a pair of diametrically opposed slots 11 
and 12 adapted to receive keys 13 and 14 affixed to 
pulley half 9b. The keys will prevent rotation of the 
pulley half with respect to the shaft 1, but will permit a 
shifting of the pulley half axially of the shaft, within the 
limits of the slots 11 and 12. 
The transmission of FIG. 1 also includes an output 

shaft 15. The output shaft is rotatively mounted in 
suitable bearings 16 and 17 in the housing 7. One end 
of the output shaft 15 extends through an opening 18 in 
the housing and carries a chain sprocket 19. The chain 
sprocket 19 is conventional and may be connected to a 
drive sprocket (not shown) on the rear wheel of the 
bicycle (not shown) by a drive chain (not shown), all as 
is conventional in the art. 
The output shaft 15 of the transmission carries a 

pulley assembly generally indicated at 20. The pulley 
assembly 20 comprises a ?rst pulley half 20a ?xedly 
and non-rotatively mounted to the shaft in the same 
manner described with respect to pulley half 90 above. 
The pulley assembly includes a second pulley half 20b 
non-rotatively af?xed to the output shaft but axially 
shiftable thereon. The pulley half 20b may be mounted 
on shaft 15 in the same manner described with respect 
to pulley half 9b. The pulley assemblies 9 and 20 are 
connected by a V-belt 21. 
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The embodiment of FIG. 1 is provided with a centrif~ 
ugal type speed sensing means for the output shaft 15. 
The shiftable pulley half 20b has a cylindrical extension 
22 terminating in an annular flange 23 bearing cam 
rollers 24 and 25. A mounting means 26 is provided 
having centrifugal weights 2? and 28 pivoted thereon. 
The centrifugal weights 27 and 28 have cam surfaces 
cooperating with the cam rollers 24 and 25, respec 
tively. The mounting means 26 is rotatable with pulley’ 
half 20b and output shaft 15, but is not axially shiftable 
with respect to output shaft 15. This may be accom 
plished by affixing the mounting means 26 to the shaft 
15 through longitudinal slots in the cylindrical exten 
sion 22. Control spring means‘29 is located between 
mounting means 26 and the pulley half 20b. 

It will be evident that as the rotational speed of out 
put shaft 15 and mounting means 26 increases, the 
centrifugal weights 27 and 28 will pivot outwardly. The 
cam surfaces on these weights will cooperate with cam 
rollers 24 and 25 to shift the assembly comprising the 
?ange 23, cylindrical extension 22 and pulley half 20b 
toward the left as viewed in FIG. 1 (Le, away from 
pulley half 2011). The amount of shift imparted by the 
weights 27 and 28 will depend upon the con?guration 
of the cam surfaces thereon. The amount by which the 
weights 27 and 28 pivot outwardly will, in turn, depend 
upon the rotational speed of shaft 15 and the action of 
control springs 29. Upon a reduction in rotational 
speed of output shaft 15, cam weights 27 and 28 will 
swing inwardly toward output shaft 15 with the influ 
ence of control springs 29 thus permitting pulley half 
20b to move toward pulley half 20a. 
As indicated above, pulley assemblies 9 and‘20 are 

joined by a V~belt 21. In order for the desired transmis 
sion ratio change to take place, it is required that shift 
able pulley half 9b on input shaft 1 move simulta— 
neously andoppositely when shiftable pulley half 20b 
on output shaft 15 is moved, so that the slack in V-belt 
21 is appropriately taken up. By “oppositely” is meant 
that as pulley half 2012 moves away from pulley half 
20a, pulley half 9b will shift toward pulley half 9a, and 
vice versa. ' 

To accomplish appropriate corresponding move 
ments of pulley halves 9b and 20b, these pulley halves 
may be mechanically connected by-a yoke means gen 
erally indicated at 30. The yoke means comprises a 
cylindrical element 31 mounted on a shaft 32 extending 
between opposite side walls of housing 7 and in parallel 
spaced relationship with input shaft 1 and output shaft 
15. The cylindrical element 31 is axially shiftable with 
respect to shaft 32. I 
At one end the cylindrical element 31 has an arm 33. 

The arm 33 has a perforation 34 through which output 
shaft 15 extends. An appropriate thrust bearing 35 is 
mounted in the perforation 34 in abutment with flange 
23 of pulley half 20b. 
The cylindrical element 31 carries at its other end a 

second arm 36 having a perforation 37 through which 
the input shaft 1 extends. A thrust bearing 38 and 
sleeve 39 are operatively attached to shiftable pulley 
half 91;. A spring 40 surrounds the sleeve 39. One end 
of the spring is in abutment with the sleeve 39 and 
thrust bearing 38. The other end of the spring is in 
abutment with yoke arm 36. 
The spring 40 serves two purposes. First of all, it 

assures that the arm 33 of the yoke structure is always 
in contact with the structure of pulley half 20h. Fur 
thermore. it assures that the pulley assemblies 9 and 20 
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will exert sufficient force on V-belt 21 to prevent slip 
page thereof. i 

The yoke assembly 30, just described, assures proper 
movement of pulley halves 9b and 20b. It also main 
tains correct alignment of V-belt 21 when one p'ulley is 
opened and the other is closed, thereby minimizing 
skewing of the belt and consequent accelerated wear 
thereof. 8 . . 

It will be understood by one skilled in the art that it 
is within the scope of the invention to eliminate the 
yoke assembly 30. Under these circumstances, the right 
hand end of spring 40 (as viewed in FIG. 1) will be 
provided with an appropriate abutment means. Under 
these circumstances, the spring 40 will be relied upon 
to cause the pulley assemblies to maintain proper ten 
sion on V-belt 21 and to cause or permit pulley half 9b 
to shift toward or away from pulley half 9a upon the 
occurrence of an axial shift of pulley half 20b which 
correspondingly moves belt 21 in or out, in a radial 
sense referenced to shaft 15. 
The operation of the output speed-controlled trans 

mission of FIG. 1 may be described as follows. By ap 
propriate selection of control springs 29 and by appro 
priate con?guration of the cam surfaces on weights 27 
and 28, the transmission may be designed to allow the 
cyclist to pedal at a constant speed (after initial 
startup) regardless of the bicycle speed. 
After the initial startup phase, if an increase in bicy 

cle speed is desired, increased torque on input shaft 1 
by the cyclist is transmitted to the rear or driving wheel 
of the bicycle through the output-controlled transmis 
sion. The increased torque at the rear wheel of the 
bicycle will accelerate it. As the bicycle begins to 
change speed, a simultaneous change in speed of the 
transmission output shaft 15 will occur. This increase in 
speed of output shaft 15 will result in an outward swing 
inggof centrifugal weights 27 and 28. The amount of 
outward swing of weights 27 and 28 with the increase in 
speed of output shaft 15 will be determined primarily 
by control springs 29. 
Outward movement of centrifugal weights 27 and 28 

will result in an axial shift of pulley half 20b away from 
pulley half 20a by virtue of the cooperation of the cam 
surfaces on weights 27 and 28 and the cam rollers 24 
and 25 on flange 23. The amount of axial shift of pulley 
half 20b with respect to the swing of centrifugal weights 
27 and 28 will be prescribed by the con?guration of the 
cam surfaces on weights27 and 28. 
The axial shift of pulley half 20b away from pulley 

half 20a will cause a simultaneous and opposite shift of 
pulley half 9b toward pulley half 9a by virtue of the 
yoke assembly 30. Thus, simultaneously, the opening of 
pulley assembly 20 is translated through the yoke as 
sembly 30 to a closing of pulley assembly 9. The rela 
tive opening ofpulley assembly 20 and closing of pulley 
assembly 9 causes the belt 21 to shift outwardly on 
pulley assembly 9 and inwardly on pulley assembly 20. 
Thus a new transmission ratio is established. 
When the bicycle speed is reduced to that speed 

determined by the startup phase, the various elements 
of the transmission will function in a manner opposite 
to that just described. Thus, the centrifugal weights 27 
and 28 will swing inwardly toward the output shaft 15 
and the pulley assembly 20 will be closed while the 
pulley assembly 9 will be opened. In this manner. the 
original transmissionratio after the startup phase will 
be reestablished. 
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Since, as indicated above, the transmission may be 
designed to allow the cyclist to pedal at a’constant 
speed (after initial startup) regardless of the bicycle 
speed, the bicycle speed is not limited by the input shaft 
speed and no manual gear changes or complex gear 
systems are required. 
FIG. 2 illustrates a modi?cation of the transmission 

of the present invention wherein the speed sensing 
device, responsive to the output shaft speed, causes a 
shift of a pulley half of the pulley assembly on the input 
shaft. Again, for purposes of an exemplary showing, the 
embodiment of FIG. 2 is illustrated as applicable to a 
pedal vehicle, although it is not intended to be so lim 
ited in application. 

In the Figure an input shaft 41 is shown having angu 
larly related ends 41a and 41b provided with pedal 
means, one of which is shown at 42. The input shaft 41 
and its pedal means are equivalent to input shaft 1 and 
pedal means 5 and 6 of FIG. 1. The input shaft 41 is 
rotatively mounted in bearings 43 and 44 in a housing 
45. 
A cylindrical output shaft is shown at 46. The output 

shaft is concentric with and is rotatively mounted on 
the input shaft 41 by means of appropriate bearings 47 
and 48. The output shaft 46 has a pulley assembly 
thereon generally indicated at 49. The pulley assembly 
comprises a ?rst half 49a ?xedly and non-rotatively 
mounted on the output shaft in the manner described 
above. The pulley assembly 49 has a second pulley half 
49b non-rotatively mounted on the output shaft but 
capable of axial shifting therealong toward and away 
from pulley half 49a. The mounting of pulley half 49b 
on output shaft 46 may be accomplished as described 
above. 
A third shaft 50 is rotatively mounted in bearings 51 

and 52 in the housing 45. The shaft 50 is in parallel 
spaced relationship to input shaft 41 and output shaft 
46. 

Input shaft 41 has, non-rotatively mounted thereon, a 
cog wheel 53. Shaft 50 is provided with a cog wheel 54 
non-rotatively mounted thereon. Cog wheels 53 and 54 
are joined by cog belt 55. As a consequence of this, the 
shaft 50 may also be considered to be the input shaft, 
being an extension of input shaft 41. This is true since 
the rotational movement of shaft 41 is imparted to shaft 
50 by cog belt 55. 
Shaft 50 mounts a pulley assembly generally indi 

cated at 56. This pulley assembly comprises a ?rst 
pulley half 56a and a second pulley half 56b. Pulley half 
56a is ?xedly and non-rotatively mounted on shaft 50. 
Pulley half 56b is non-rotatively mounted to the shaft, 
but is capable of axial shifting therealong toward and 
away from pulley half 56a. The mounting of pulley 
halves 56a and 56b may be accomplished in the manner 
set forth above. From the structure thus far described, 
pulley assembly 56 may be considered to be the input 
pulley assembly while pulley assembly 49 may be con 
sidered to be the output pulley assembly. The pulley 
assemblies are joined by a V-belt 57. 
The output shaft 46 has a sprocket 58 thereon. This 

sprocket may be connected by conventional chain 
means (not shown) to the rear wheel sprocket of the 
bicycle (not shown), as is known in the art. 
Output shaft 46 has non-rotatively affixed thereto a 

cog wheel 59. This, in turn, is connected by a cog belt 
60 to a cog wheel 61 on shaft 50. Cog wheel 61 has a 
cylindrical sleeve portion 61a and is rotatively mounted 
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8 
on shaft 50 by suitable bearing means 62 and 63. Cog 
wheel 61 carries a pair of cam rollers 64 and 65. 
A cylindrical sleeve 66 surrounds the cylindrical 

extension 61a of cog wheel 61 and is non-rotatively 
mounted thereon; but sleeve 66 is axially shiftable with 
respect to cog wheel portion 61a. This may be accom 
plished by providing portion 61a with at least one pair 
of diametrically opposed longitudinal slots 67 and 68 
and providing the sleeve 66 with a pair of cooperating 
keys 69 and 70. The sleeve 66 has pivotally affixed 
thereto as at 71 and 72 a pair of centrifugal weights 73 
and 74, respectively. These weights have cam surfaces 
coacting with cam rollers 64 and 65. An end of sleeve 
66 contacts shiftable pulley half 56b through a thrust 
bearing 75. 
From the assembly just described, it will be noted 

that the speed of output shaft 46 will be transmitted by 
cog wheel 59 and cog belt 60 to cog wheel 61. At the 
same time, this rotational speed will also be transmitted 
to sleeve 66 and the centrifugal weights 73 and 74 
mounted thereon. As the rotational speed of output 
shaft 46 increases, the centrifugal weights 73 and 74 
will shift outwardly and their coaction with cam rollers 
64 and 65 will cause the sleeve 66 together with pulley 
half 56b to move toward pulley half 56a. 
A spring 76 is mounted on shaft 50 and its ends abut 

pulley halves 56a and 56b. It will be understood that 
the spring 76 serves substantially the same purpose as 
control springs 29 of FIG. 1 and will govern the amount 
by which the centrifugal weights 73 and 74 swing out 
wardly in response to the rotational speed of output 
shaft 46. The amount by which pulley half 56b is shifted 
toward pulley half 56a will be determined largely by the 
cam surfaces on the centrifugal weights 73 and 74, and 
by spring 76. 
To accomplish the required simultaneous and oppo 

site movement of pulley half 49b toward pulley half 
49a, a spring 77 is mounted on output shaft 46. The 
spring 77 abuts the sprocket 58 at one end and the 
pulley half 49b at the other. ' 
The operation of the embodiment of FIG. 2 is sub 

stantially identical to that of FIG. 1. Thus, as the rota 
tional speed of output shaft 46 increases, so will the 
rotational speed of the sensing means or centrifugal 
weights 73 and 74. Their outward movement will cause 
a shift of pulley half 56b toward pulley half 56a. This, in 
turn, will result in a movement of pulley half 49b away 
from pulley half 49a thus changing the pulley ratio. 
Again, proper selection of spring 76 and appropriate 
configuration of the cam surfaces on centrifugal 
weights 73 and 74 may be provided to maintain the 
speed of input shaft 41 constant irrespective of the 
speed of output shaft 46 (after the initial startup 
phase). 
FIGS. 3 and 5 illustrate a more sophisticated and 

preferred version of the output-controlled transmission 
of the present invention as applied to a bicycle. Turning 
?rst to FIG. 5, a conventional bicycle is illustrated 
having a main frame 78 supporting a front wheel 79, a 
rear wheel 80, a seat 81, handle bars 82 and a conven 
tional pedal and drive sprocket assembly 83. In this 
embodiment, the transmission generally indicated at 84‘ 
comprises a housing 85 rotatively mounted on the rear 
axle 86 of the bicycle. The housing 85 forms the hub 
for rear wheel 80 and the rear wheel is supported 
thereon by conventional spokes, some of which are 
illustrated at 87. The conventional pedal drive sprocket 
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assembly 83 is connected by a cog chain 88 to a drive 
sprocket 89 for the transmission. 
For a complete understanding of the transmission, 

reference is made to FIG. 3. In FIG. 3 the rear axle 86 
is shown appropriately and, non-rotatively mounted on 
the bicycle frame 78. The transmission housing 85 
comprises an annular rim-like structure 90 and two 
circular side portions 91 and 92. The side portions 91 
and 92 are affixed to the rim-like portion 90 by screws 
or other appropriate means 93. It will be understood 
(see FIG. 5) that the rear wheel is af?xed to and sup 
ported by the housing 85 by means of the spokes 87 
(not shown in FIG. 3). The housing 85 is rotatable on 
the rear axle 86 by appropriate bearing means 94 and 
95. 
Within the housing, a pair of frame members 96 and 

97 are non-rotatively mounted on the rear axle 86. The 
frame members 96 and 97 support an input shaft 98 in 
suitable bearing means 99 and 100. The input shaft 98 
is equivalent to input shaft or shaft extension 50 in FIG. 
2. The same frame vmembers also support an output 
shaft 101 in appropriate bearing'means 102 and 103. 
The output shaft 101 is equivalent to output shaft 46 of 
FIG. 2. 
The input shaft carries an input shaft pulley assem 

bly, generally indicated at 104. The assembly 104 com 
prises a ?rst pulley half 1040 ?xedly attached to input 
shaft 98 by any appropriate means including set screw 
105. A second pulley half 104b is non-rotatively 
mounted on input shaft 98, but is shiftable axially 
thereof toward and away from pulley half 104a.. Again, 
this can be accomplished in any appropriate manner. 
For example, as described above, the input shaft 98 
may have a longitudinal slot 106 in which a key 107 on 
pulley half 104b is located. 
The output shaft 101 carries an output shaft pulley 

assembly, generally indicated at 108. This assembly 
comprises a ?rst pulley half 108a ?xedly and non-rota 
tively mounted on output shaft 101 by any appropriate 
means including. set screw 109. A second pulley half 
.108b is non-rotatively mounted on output shaft 101. 
Pulley half 1081: however, is shiftable axially of the 
output shaft 101 toward and away from pulley half 
108a. As in the case of the input shaft, the output shaft 
101 may be provided with a longitudinal slot 110 to 
receive a key 111 on pulley half' l08b. The pulley as 
semblies 104 and 108 are joined by a V-belt 112. 
The transmission drive sprocket v89 is rotatively 

mounted on rear axle 86 and is operatively connected 
to a second drive sprocket 114 by ratchet means 89a 
permitting free wheeling as is known in the art. The 
drive sprockets 89 and 114 ‘are’ mountedbetween hear 
ing means 95 and "bearing means 115. It will be noted 
that sprockets 89 and 114 are rotatable together, but 
independently of the housing 85. 
As illustrated in FIG. 5, sprocket 89 is connected to 

the pedal and drive sprocket assembly 83 by drive 
chain 88 (not shown in FIG. 3). The sprocket 114, in 
turn, is connected by a cog belt 116 to a sprocket 117 
?xedly mounted on input shaft 98. Sprocket 114, chain 
116 and sprocket 117 are equivalent to sprocket 53, 
cog belt 55 and sprocket 54 of FIG. 2. 

It will be evident from the above description that 
rotation imparted to sprocket 89 by pedal and drive 
sprocket assembly 83 and chain 88 will also be im 
parted to input shaft 98 through the agency of sprocket 
114, chain 116 and sprocket 117. Through the agency 
of V-helt 112, rotation of input shaft 98 and its pulley 
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assembly 104 will be transmitted to pulley assembly 
108 and output shaft 101. Output shaft 101 has, at one 
end, ‘a sprocket 118, connected by chain 119 to an 
other sprocket 120. The sprocket 120 is af?xed to the 
portion 91a of housing side 91. Thus, the rotation of 
output shaft 101‘will, through sprocket 118, chain 119 
and sprocket 120, be imparted to the housing 85. Since 
the housing 85, in turn, is the hub of rear wheel 80, this 
rotation will be imparted to the rear wheel. Sprocket 
118 may be considered to be equivalent to sprocket 58 
of FIG. 2. l ' 

As in the case of the embodiment of FIG. 2, the 
sensing means for the rotational speed of the output 
shaft is mounted on the input shaft and causes a shifting 
of input shaft pulley half 104b toward and away from 
?xed pulley half 104a. To this end, pulley half 104b has 
a rearward ' cylindrical extension 104C. Rotatively 
mounted on this extension is a sleeve 121. The sleeve 
121 has an annular interior flange 122 and a pair of 
arms 123 and 124 bearing racks 125 and 126, respec 
tively. , ' ‘ 

A second sleeve 127 surrounds the sleeve 121_and is 
rotatable therewith by virtue of the key 128 affixed to 
sleeve ‘127 and riding in a longitudinal slot 129'in the 
periphery of sleeve 121. The sleeve 127 has an in 
turned ?ange portion 130 at one end. The ?ange por 
tion 130 terminates in an L-shaped portion 131. The 
L-shaped portion 131 rides on a bearing means 132. 
The remainder of sleeve 127 is supported by sleeve 
121, which in turn rides on hearing means 133 
mounted on the extension 1046‘ of pulley half 104b. 
Sleeve 127 carries a pair of arms 134 and 135 to 

which are pivotally affixed gear segments 136 and 137, 
respectively. The gear segments 136 and 137 are 
adapted to cooperate with racks 125 and 126, respec 
tively. Each of gear segments 136 and 137 carry cen 
trifugal weights 138 and 139, respectively. 
The sleeve 127 also carries a sprocket 140. The 

sprocket 140 is connected by a chain 141 to a sprocket 
142 mounted on output shaft 101. 
With respect to the structure just described, it will be 

evident that rotation of output shaft 101 will be com 
municated by' sprocket 142, chain 141 and sprocket 
140 to sleeves 127 and 121, which are keyed together. 
As the rotation of the assembly of sleeves 127 and 121 
increases, centrifugal weights 138 and 139 will swing 
outwardly and away from input shaft 98.’ Through the 
agency of gear segments 136 and 137 and the cooperat 
ing racks 125 and 126, the sleeve 121 will be shifted to 
the left, as viewed in FIG. 3. This shifting of sleeve 121 
will cause a similar shifting of pulley half 104b toward 
pulley half 104a. This is true because the interior annu 
lar ?ange 122 of sleeve 121 bears against bearing 13 
which in turn bears against pulley half 104b. ‘ 
A plurality of springs 143 may be located within 

sleeve 121. One end of each of the springs 143 abuts 
the ?ange 122 of sleeve 121. The other end of each of 
the springs 143 abuts the portion 130 of sleeve 127. 
The purpose of springs 143 will be described hereinaf 
ter. ' 

A control spring144 is mounted‘on input shaft 98. i 
The ends of control spring 144 abut pulley halves104a 
and‘ 1041). Control spring 144 is equivalent to control 
spring 76 of ‘FIG. 2 and serves the same purposes. 

Finally, a spring 145 is mounted about output shaft 
101. One end of spring 145 abuts shiftable pulley half 
1081;. The other end of the spring abuts a cup-shaped 
?ange 146 mounted on the output shaft. Spring 145 is 
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equivalent to spring 77 ofv FIG. 2 and serves the same 
purposes, i.e., it assures proper shifting of pulley half 
1081: upon shifting of pulley half 104b and that proper 
tension is maintained on V-belt 112. 
The operation of the embodiment of FIG. 3 is essen 

tially the same as that described with respect to FIG. 2. 
After the initial startup phase, the rotational speed of 
output. shaft 101 will be sensed by the centrifugal 
weights 138 and 139 since the rotation of output shaft 
101 is imparted to the weights through the agency of 
sprocket 142, chain 141 and sprocket 140. As the rota 
tional speed of output shaft 101 increases, the weights 
will swing outwardly. Gears 136 and 137, cooperating 
with racks 125 and 126, respectively, will cause a shift 
of sleeve 121 and thus pulley half 104b toward pulley 
half 104a. This same cooperation of the racks and gears 
will maintain sleeve 127 in its proper position. The 
closing of pulley assembly 104 will result in an opening 
of pulley assembly 108 and the desired ratio change. 
Again, racks 125 and 126 and gears 136 and 137, to 
gether with control spring 144, may be so chosen and 
con?gured that the cyclist (after initial startup) may 
pedal at a constant speed regardless of the bicycle 
speed. Again, the bicycle speed is not limited by the 
input shaft speed and no manual gear changes or com; 
plex gear systems are required. The embodiment of 
FIG. 3 has the further advantage that it is fully enclosed 
and located within rear wheel 80 (see FIG. 5). 

Itwill be noted that when the transmission is at rest 
the pulley assemblies 104 and 108 and V-belt 112 will 
assume the positions shown inFIG. 3, under the in?u 
ence of springs 144 and 145. The function of springs 
143 is to assist the centrifugal weights in their outward 
movement to maintain the proper force balance neces 
sary to achieve the desired predetermined rotational 
speed condition of the input shaft 98. 
FIG. 4 illustrates a modi?cation of the embodiment 

of FIG. 3. Like parts have been given like index numer 
als. The embodiment of FIG. 4 differs from that of FIG. 
3 in that the pulley assembly on the output shaft and 
the spring in association therewith to maintain proper 
tension on the V-belt ?oat with respect to the output 
shaft. This arrangement assures, among other things, 
that the V-belt does not become skewed during shifting 
of the pulley assemblies, thus eliminating undue wear 
on the V-belt 112. This embodiment also makes better 
and more ef?cient use of the space within the housing 
85. 

In the embodiment of FIG. 4, the output shaft is 
shown at 101a. The output shaft is mounted in a man 
ner identical to that described with respect to FIG. 3. A 
bearing sleeve 147 is slidably mounted on the output 
shaft. The sleeve is non-rotatable with respect to the 
output shaft, by virtue of the fact that the output shaft 
is provided with a longitudinal slot 148 in which a key 
149 af?xed to sleeve 147 is located. While the sleeve 
147 will rotate with output shaft 1010, it will also shift 
axially thereof within the limits of the slot 148. 
A second sleeve is shown at 150. The sleeve 150 is 

af?xed to the sleeve 147 and rotates therewith. The 
output shaft pulley assembly is indicated at 108C and 
comprises a ?rst pulley half 108d ?xedly secured to 
sleevc 150 by any suitable means such as set screw 
109a. A second pulley half is shown at 108e. This pul 
ley half is rotatable with sleeves 150 and 147 and input 
shaft 101a and is axially shiftable therealong toward 
and away from pulley half 108d. This is accomplished 
by providing sleeve 150 with a longitudinal slot 1500 in 
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which is‘ located a key 151 af?xed to pulley half l08e. 
It will be noted from the structure thus far described 
that the ?xed and shiftable pulley halves have been 
reversed with respect to those shown in FIG. 3. 
The sleeve 150 carries at one end a cuplike ?ange 

152 held on the sleeve 150 by a clamping ring 153. In 
this embodiment, a pair of springs 154 and 155 are 
located about the sleeve 150. One end of each of these 
springs abuts the ?ange 152, while the other end of 
each of these springs abuts pulley half 108e. The 
springs 154 and 155 serve the same purpose as spring 
145 in FIG. 3. 
Except for the modi?cations just described, the em 

bodiment of FIG. 4 is otherwise identical to the em 
bodiment of FIG. 3 and its operation is the same. 
Another basic form of the output-controlled trans 

mission of the present invention is illustrated in FIG. 6. 
In that Figure, an input shaft is shown at 156 and an 
output shaft is shown at 157. The input shaft 156 is 
rotatively mounted in appropriate bearing means 158 
and 159 in a frame structure 160 and 161, respectively. 
It will be understood by one skilled in the art that the 
frame structure 160-161 may constitute a housing for 
the transmission. In similar fashion, the output shaft 
157 is supported by frame members 160 and 161 in 
suitable bearing means 162 and 163. It will be noted 
that the input- shaft 156 and output shaft 157 are in 
parallel spaced relationship._ 
An input shaft pulley assembly is generally indicated 

at 164. The pulley. assembly is made up of two halves 
164a and 1641). It will be noted that the halves 164a 
and 164b have conical surfaces 164(' and 164d, respec 
tively, sloping inwardly and toward each other. As in 
the previous embodiments, these surfaces de?ne a V 
shaped notch. The pulley half 164a is non-rotatively 
and ?xedly mounted on the input shaft 156. This 
mounting may again be accomplished in any one of a 
number, of suitable ways including pinning as at 165 
and 1.66. 

, The pulley half l64b .is non-rotatively affixed to the 
input shaft 156 but is shiftable axially of the input shaft 
toward'and'away from pulley half 164a. This, again, 
may be accomplished in any number of well known 
ways. As in FIG. 1, the input shaft 156 is shown pro 
vided with at least one diametrical pair of longitudinal 
slots 167 and 168 and the pulley half 164b is illustrated 
as provided with keys 169 and 170 adapted to be slid 
ably received in the slots 167 and 168, respectively. 
As output shaft pulley assembly is generally indicated 

at 171. As in the case of the input shaft pulley assembly 
164, ‘the output shaft pulley assembly 171 is made up of 
two halves 171a and 171b presenting facing conical 
surfaces 1710 and 171d, respectively. These surfaces 
also form a V_-shaped notch. 
The output shaft pulley half 171a is non-rotatively 

and ?xedly mounted on the output shaft, again ‘by any 
appropriate means such as pins 172 and 173. The out 
put pulley half 17 lb is non-rotatively mounted on the 
output shaft 157, but is axially shiftable thereon toward 
and away from pulley half 1710. Again, this mounting 
mayv be accomplished in any appropriate manner as by 
means of shaft slots 174 and 175 and pulley keys 176 
and 177.‘ 

Pulley half 1711: has a cylindrical extension 178 
thereon of lesser diameter than the pulley half body, 
and de?ning an annular shoulder 179. A cylindrical 
member‘ 180 is non-rotatively af?xed to the pulley half 
extension 178, again by any suitable means such as pins 



3,948,112 
13 

or set screws 181 and 182. The member 180 has 
formed thereon a pair of ears 183 and 184 having cam 
grooves 185 and 186. It will be noted that the member 
180, by virtue of its attachment to the pulley half exten 
sion 178, is non-rotatable relative to the output shaft 
157, but is axially shiftable therealong together with the 
pulley half 171b. . 
A mounting means 187 is non-rotatively and ?xedly 

mounted on the output shaft 157 by any appropriate 
means such as pins or set screws 188 and 189. The 
mounting means 187- has p'ivotally af?xed thereto as at 
190 and 191 a pair of centrifugal weights 192 and 193, 
respectively. The weights 1,92 and 193, in turn, bear 
rollers 194 and 195 adapted to ride in the cam grooves 
185 and 186, respectively, of the member 180. 

It will be understood from .the structure thus de 
scribed that as the speed of the output shaft 157 is 
increased,.the centrifugal weights 192 and 193 will 
pivot outwardly about the pivot points 190 and 191, 
respectively. As a consequence of this, rollers 194 and 
195 will move outwardly in cam grooves 185‘and 186, 
respectively. This, in turn, will cause the pulley half 
171b to move away from the ?xed pulley half 171a 
thereby widening the V-shaped groove between the 
pulley halves 171a and 171b. 
Means may be provided-to regulate the movement of 

centrifugal weights 192 and 193. To this end, the 
mounting means 187 has an annular ring 196 shiftably 

25 

mounted thereon. There is also an annular ?ange 197 . 
constituting an integral part of the mounting means 
187. A plurality of control springs 198 are located 
between the ?ange 197 and the ring 196. The centrifu 
gal weights 192 and 193 bear extensions carrying roll 
ers 199 and 200, respectively. The rollers 199 and 200 
engage the ring 196. Thus, the outward movement of 
centrifugal weights 192 and 193 is against the action of 
control springs 198. ' 

It will be evident that the maximum amount of shift 
ing of the movable pulley half 171b is determined by 
the pulley keys 176 and 177 and their respective shaft 
slots 174 and 175. The range of movement of pulley 
half 171b within this maximum capability will be gov 
emed by control springs 198 and the con?guration of 
cam grooves 185 and 186, in cooperation with the 
centrifugal weights 192 and193. By appropriate con 
?guration of the cam grooves 185 and 186 and by 
careful selection of control springs 198, the shifting of 
pulley half 171b in response to the speed of the output 
shaft 157 can be fully controlled. 

Pulley assemblies 164yand 171 are connected by a 
V-belt 201. As in the previous embodiments, in order 
for the desired transmission ratio change to take place, 
it is necessary that shiftable pulley half 164b on the 
input shaft 156 move simultaneously and oppositely at 
the time when the shiftable pulley half l71b on output 
shaft 157 is moved so that the slack in V-belt 201 is 
appropriately taken up. 
To accomplish appropriate corresponding move 

ments of pulleys halves 16417 and 171b, these pulley 
halves may be mechanically connected by a yoke 
means generally indicated at 202 and substantially 
identical to yoke means 30 of FIG. 1. The yoke means 
comprises a cylindrical element 203 mounted on a 
shaft 204 extending between frame members 160 and 
161 and in parallel spaced relationship with input shaft 
156 and output shaft 157; The cylindrical element 203 
is axially shiftable with respect to shaft 204 by means of 
appropriate bearing elements 205 and 206. 
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At one end the cylindrical element 203 has an arm 

207. The arm 207 has a perforation 208 through which 
the output shaft 157 and the extension 178 of the pul 
ley half 171b passes. An appropriate thrust bearing 209 
is located between the arm 207 and the shoulder 179 of 
the pulley half 17117. 
The cylindrical element 203 carries at its other end a 

second arm 210 which has a perforation 211 there 
through. The input shaft 156 passes with clearance 
through the perforation 211. About the perforation 
211 there is an annular depression 212 formed in the 
arm 210. This depression is adapted to receive one end 
of spring 213. The other end of spring 213 abuts an 
annular flange 214 on a sleeve 215 which surrounds an 
extension 216 on pulley half 164b. The extension 216 is 
of lesser diameter than the pulley body forming an 
annular shoulder 217. A thrust bearing 218 is located 
between the sleeve ?ange 214 and the pulley shoulder 
217. 
As in the case of spring 40 of FIG. 1, the spring 213 

serves two purposes. First of all, it assures that the arm 
207 of yoke assembly 202 is always in contact with 
thrust bearing 209 and therefore pulley half 171b. Fur 
thermore, it assures that the pulley assemblies 164 and 
171 will exert sufficient force on V-belt 201 to prevent 
slippage thereof. 
Again, the yoke assembly 202 assures proper move— 

ment of pulley halves 164b and 171b. It also maintains 
correct alignment of V-belt 201 when one pulley is 
opened and the other is closed, thereby minimizing 
skewing of the belt and consequent accelerated wear 
thereof. 
As in the embodiment of FIG. 1, it is within the scope 

of the invention to eliminate the yoke assembly 202. 
Under these circumstances, the right hand end of 
spring 213 (as viewed in FIG. 6) will be provided with 
appropriate abutment means. The spring 213 will be 
relied upon to cause the pulley assemblies to maintain 
proper tension on the V~belt 201 and to cause pulley 
half 164b to shift toward or away from pulley half 164a 
upon the occurrence of an axial shift of pulley half 
171b. 
Operation of the output-control transmission of FIG. 

6 may be described as follows. For purposes of explana 
tion, let it be assumed that the transmission is in its 
application as an automotive transmission. Under these 
circumstances, the input shaft 156 will be connected to 
the output shaft of the automobile engine (not shown) 
through a clutch (not shown). The output shaft 157 of 
the transmission will be connected to the rear wheel 
assembly of the automobile (not shown) through a 
standard differential (not shown) and a conventional 
forward-neutral-reverse gear assembly (not shown). 
Let it further be assumed that the control springs 198 
are so chosen and the cam grooves 185 and 186 are so 
con?gured that after an_ initial startup phase the auto 
mobile engine is intended to operate at a constant 
speed. 

After the initial startup phase, if an increase in vehi 
cle speed is desired, the operator will depress the accel 
erator pedal. This causes an increase in throttle open 
ing of the engine intake system which in turn causes the 
engine torque output to increase. The increased engine 
torque is transmitted to the differential and drive 
wheels of the vehicle through the output-controlled 
transmission and the forwardmeutral-reverse gear as 
sembly. The increased torque at the rear wheels of the 
vehicle will accelerate the vehicle. As the vehicle be 
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gins to change speed, a simultaneous change in speed 
of the transmission output shaft 157 will occur. This 
increase in speed of output shaft 157 will result in an 
outward swinging of centrifugal weights 192 and 193. 
The amount of radial displacement of weights 192 and 
193 with the increase in the speed of output shaft 157 
will be determined primarily by control springs 198. 
Outward movement of centrifugal weights 192 and 

193 will result in an axial shift of pulley half 1711? away 
from pulley half 1710 by virtue of weight rollers 194 
and 195 in cam slots 185 and 186 of member 180 af 
?xed to the extension 178 of pulley half 171b. The 
amount of axial shift of pulley half 171]; with respect to 
the radial movement of centrifugal weights 192 and 
193 will be prescribed by the con?guration of cam 
grooves 185 and 186. 
The axial shift of pulley half 17 lb away from pulley 

half 171a will cause a simultaneous and opposite shift 
of pulley half 164b toward pulley half 164a by virtue of 
the yoke assembly 202. Thus, simultaneously, the 
opening of pulley assembly 171 is translated through 
the yoke assembly ‘202 to a closing of pulley assembly 
164. The relative opening of pulley assembly 171 and 
closing of pulley assembly 164 causes the belt 201 to 
shift outwardly on pulley assembly 164 and inwardly on 
pulley assembly 171. Thus a new transmission ratio is 
established. 
When the vehicle speed is reduced to that speed 

determined by the startup phase, the various elements 
of the transmission will function in a manner opposite 
to that just described. Thus, the centrifugal weights 192 
and 193 will swing inwardly toward the output shaft 
157 and the pulley assembly 171 will be closed while 
the pulley assembly 164 will be opened. Thus, the origi 
nal transmission ratio after the startup phase will be 
reestablished. When the control springs 198 are appro 
priately chosen and the cam slots 185 and 186 are 
appropriately con?gured, the engine speed will remain 
constant throughout the above described speedup and 
slowdown procedure. If, thereafter, the vehicle is 
brought to a halt, it will be understood that during the 
stop phase reduction of speed of the output shaft 157 
will be accompanied by a reduction of speed of the 
input shaft 156. 
Under some circumstances, it may be desirable to 

provide 'a manually or automatically controlled over 
ride which will apply an external force to counteract 
the controlling centrifugal force of the assembly of 
FIG. 6. For example, in an automotive application if 
the normal operational mode would be for constant 
engine speed above the startup phase to minimize emis 
sions, higher power demands (such as those required in 
passing) could be achieved through the over-ride to 
effect a change in numerical drive ratio to correspond 
to a higher power output engine speed. 
An exemplary over-ride is illustrated in FIG. 6. The 

over-ride comprises a hydraulic cylinder 219 having a 
piston 220 and piston rod 221. It will be understood 
that the cylinder 219 may be manually or automatically 
actuable. 
The piston rod 221 is operatively connected to the 

arm 210 of yoke assembly 202. Thus, an axial shifting 
of the piston rod 221 will shift the yoke assembly 202. 
This, in turn, through cam grooves 185 and 186 will 
move the centrifugal weights 192 and 193 as well as the 
pulley half 171i; and the pulley half 16412. Thus, a new 
numerical drive ratio will be established. It will be un 
derstood by one skilled in the art that other well known 
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means may be employed to shift the yoke assembly 202 
and thereby counteract the control of centrifugal 
weights 192 and 193. 

In each of the embodiments thus far described a 
centrifugal weight assembly has been described as serv 
ing as a sensing-transfer transducer to sense a change in 
the output shaft speed and to transfer this to a ratio. 
change. It will be understood by one skilled in the art 
that any transducer sensitive to the output shaft speed 
could be employed to produce the same effect. To‘ 
illustrate this, a hydraulic sensing-transfer transducer is 
illustrated in FIG. 7. I 

In FIG. 7, a transmission output shaft is fragmentarily 
illustrated at 222. The shaft 222 may be equivalent to 
output shaft 157 of FIG. 6, for example. The movable 
half of an output shaft pulley assembly is shown at 223 
and may be equivalent to shiftable pulley half 17lb of 
FIG. 6. As described above, pulley half 223 is non-rota 
tably mounted on shaft 222, but is axially shiftable 
therealong. This may be accomplished by providing a 
longitudinal slot 224 in the shaft 222. Pulley half 223 
has a key 225 receivable and slidable within the shaft 
slot 224. Pulley half 223 will be engaged by a V-belt 
226 which may be the same as belt 201 of FIG. 6. 

Pulley half 223 has a rearward cylindrical extension 
227 to which is mounted a pair of cars 228 and 229 
bearing cam grooves 230 and 231. The pair of cars 228 
and 229 and their cam grooves are equivalent to the 
member 180 and its cam grooves (see FIG. 6). 
A support 232 is non-rotatively and ?xedly secured 

to the output shaft 222. A pair of links 233 and 234 are 
pivotally af?xed to the support 232 as at 235 and 236, 
respectively. The free ends of links 233 and 234 bear 
cam rollers 237 and 238 adapted to ride in cam grooves 
230 and 231, respectively. It will be evident from the 
structure thus far described that as the free ends of 
links 233 and 234 move away from the output shaft 
222, the rollers thereon will coact with the cam grooves 
230 and 231 to move the pulley half 223 to the left, as 
viewed in FIG. 7. Similarly, movement of the free ends 
of links 233 and 234 toward the output shaft 222 will 
cause a shift of pulley half 223 toward the right, as 
viewed in FIG. 7. To control this movement, a control 
spring 239 is mounted on output shaft 222. One end of 
the spring 239 abuts the end of the cylindrical exten 
sion 227 of pulley half 223. The other end of spring 239 
abuts the support 232. Thus, outward movement of the 
free ends of links 233 and 234 and a shifting of pulley 
half 223 toward the left will be controlled by spring 
239. In this manner, spring 239 serves the same pur 
pose as described with respect to control springs 198 of 
FIG. 6. By appropriate selection of spring 239 and by 
appropriate con?guration of cam grooves 230 and 231, 
the ratio change accomplished by the transmission can 
be determined as desired. 
A friction wheel 240 is non-rotatively af?xed to out 

put shaft 222. This wheel coacts with a friction wheel 
241 on the rotor 242 of a hydraulic pump 243. It will‘be 
understood that wheels 240 and 241 may be gears. The 
output 244 of the hydraulic pump is connected to a 
cylinder 245, the piston rod 246 of which is operatively' 
connected to links 233 and 234 by disc member 247.‘ 
The end of piston rod 246 is captively held in an annu 
lar groove 248 in the disc member. The disc member 
247 is slotted to receive links 233 and 234. The links 
themselves are slotted as at 249 and 250. Pins 251 and 
252, af?xed to the disc member 247, ride in the link 
slots 249 and 250. 
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It will be understood that the pump 243 will produce 
a hydraulic pressure proportional to the speed of out 
put shaft 222. An increase in shaft speed will cause 
retraction of piston rod 246. As a consequence of this, 
the links 233 and 234 will be moved outwardly by the 
disc member 247 and pulley half 223 will be moved 
toward the left in H6. 7. 
FIG. 7 may also be considered as representing an 

electric sensor. In such an instance, the pump 243 may 
be considered to be an electric generator and the cylin 
der 245 may be considered to be a solenoid. The gener 
ator 243 will produce a voltage input to solenoid 245 
proportional to the speed of output shaft 222. The rod 
246, now a solenoid core, will move pulley half 223 in 
the same manner described above and with increased 
force as the generated voltage increases, brought about 
by an increase in speed of the output shaft 222. 
As indicated above, the transmission of the present 

invention can be so designed and the cam grooves can 
be so configured as to accomplish a decreasing input 
shaft speed with an increasing output shaft speed. FIG. 
8 illustrates an alternate con?guration of cam groove 
185 in ear 183 of cylindrical member 180 of. FIG. 6. 
Such a con?guration of cam grooves 185 and 186 in 
the embodiment of FIG. 6 will result in a decreasing 
input shaft speed with an increasing output shaft speed. 
An example of the useful application of such a trans 

mission is as a speed governor for a vehicle such as an 
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automobile. In such an instance, the output-controlled . 
transmission would be so designed so that the centrifu 
gal forces would begin to activate the control at a pre 
determined vehicle speed, for example, at 80 miles per 
hour. Under these circumstances, the transmission of 
the present invention would be employed as a governor 
only and would be in addition to a regular automobile 
transmission. It could be incorporated in the casing of 
the regular transmission so that the regular transmis 
sion output shaft is connected to the input shaft of the 
instant transmission and the output shaft of the instant 
transmission becomes the output shaft of the transmis 
sion-governor combination. 

ln such an application, for all types of vehicle opera 
tion up to 80 miles an hour the transmission of the 
present invention, acting as a governor, would execute 
no control and would have no effect on the operating 
characteristics of the vehicle. However, when the vehi 
cle speed reaches 80 miles per hour, a further increase 
in vehicle speed (i.e., a further increase in the rota 
tional speed of the governor output shaft) would actu 
ate the centrifugal mechanism or other sensing means 
to cause the rotational speed of the input shaft of the 
governor and thus the speed of the automobile engine 
to decrease. 
As the vehicle speed increases, more power must be 

supplied by the engine to overcome increased wind 
resistance and the like. Automobile engines develop 
power which ideally increases linearly with engine 
speed. Thus, as the vehicle speed increases and'the 
engine speed decreases under the in?uence of the gov 
ernor, the power required to drive the vehicle increases 
but the power available from the engine decreases. The 
rate at which the speed of the input shaft of the gover 
nor decreases with increased speed of the output shaft 
is determined by the shape of the cam grooves. This 
shape could be designed such that as the vehicle 
reaches 90 miles an hour, the engine speed would have 
attained the point where the maximum power devel 
oped would equal the power required to drive the vehi 
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cle and no further increase in vehicle speed would be 
possible. 
‘This arrangement differs markedly from conven 

tional governor means which limit engine speed rather 
than vehicle speed and are controlled by engine speed 
rather than vehicle speed. Thus, conventional gover 
nors can limit vehicle speed but have the disadvantage 
of also limiting the acceleration capabilities of the vehi 
cle when driving below the limiting vehicle speed. By 
employing the output-controlled transmission. of the 
present invention as' a governor, the vehicle could real 
ize its full acceleration potential at normal speeds and 
yet be limited in ultimate speed. 
Modi?cations may be made in the invention without 

departing from the spirit of it. 
Having thus described my invention, I claim: 
1. An output speed-controlled automatic transmis 

sion comprising an input shaft and an output shaft, 
adjustable drive means through which said input shaft 
drives said output shaft, means associated with said 
output shaft and responsive to the rotational speed 
thereof, said responsive means being operatively re 
lated to said drive means to adjust said drive means to 
change the transmission ratio between said input and 
output shafts in response to changes in rotational speed 
of said output shaft. 

2. The structure claimed in claim 1 wherein said 
responsive means includes means for maintaining the 
rotational speed of said input shaft constant when said 
output shaft is rotating at and about a predetermined 
speed. 

3. The structure claimed in claim 1 wherein said 
responsive means includes means to reduce the rota 
tional speed of said input shaft when said rotational 
speed of said output shaft exceeds a predetermined 
rotational speed. 

4. The structure claimed _in claim 1 (wherein said 
responsive means includes means to increase the rota 
tional speed of said input shaft when said output shaft 
rotational speed increases. 

5. An output speed-controlled automatic transmis 
sion comprising an input shaft and an output shaft, 
adjustable drive means through which said input shaft 
drives said output shaft, comprising belt carrying 
means on each of said input and output shafts, means in 
association with both of said belt carrying means to 
adjust their effective diameters, and a belt mounted on 
and interconnecting said input shaft and output shaft 
belt carrying means, means associated with said output 
shaft and responsive to the rotational speed thereof, 
said responsive means being operatively related to said 
adjustable drive means to adjust the effective diameters 
of said input shaft and output shaft belt carrying means 
in response to changes in rotational speed of said out 
put shaft. 

, 6. An output speed-controlled automatic transmis 
sioncomprising an input shaft and an output shaft, 
adjustable drive means through which said input shaft 
drives. said output shaft, comprising an input pulley 
assembly on said input shaft, an output pulley assembly 
on said output shaft, a belt connecting said input and 
output pulley assemblies and means to increase the 
effective diameter of one of said input and output pul 
ley assemblies and to simultaneously decrease the ef 
fective diameter of the other of said input and output 
pulley assemblies in response to changes in rotational 
speed of said output shaft. 
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7. The structure claimed in claim I_ wherein said 
output speed-controlled transmission is mounted on a 
bicycle of the type having a pedal drive and at least one 
driven wheel, said input shaft being operatively con 
nected to said pedal drive and said output shaft being 
operatively connected to said driven wheel. 

8. The structure claimed in claim 6 wherein each of 
said input and output pulley assemblies comprises a 
pair of pulley halves mounted on the respective one of 
said input and output shafts for rotation therewith, said 
pulley halves of each of said pairs having facing sur 
faces forming a substantially V-shaped notch for said 
belt, one pulley half of each pair being shiftable longi 
tudinally of its respective shaft toward and away from 
the other pulley half of that pair, whereby to vary the 
effective diameters of said pulley assemblies, said 
means responsive to said rotational speed of said out 
put shaft being operatively connected to said shiftable 
pulley half of one of said input and output pulley as 
semblies to shift said pulley half in response to said 
rotational speed of said output shaft and means to as 
sure a simultaneous and opposite shift of said shiftable 
pulley half of the other of said input and output pulley 
assemblies. 

9. The structure claimed in claim 6 wherein said 
means responsive to the rotational speed of said output 
shaft includes centrifugal weights mounted in said 
transmission for rotation by said output shaft, said 
weights being swingable from a retracted position 
toward an extended position as the rotational speed of 
said output shaft increases and vice versa, said centrifu 
gal weights being operatively connected to said adjust 
able drive means to selectively adjust said drive means 
as said weights swing between said retracted and ex 
tended positions. 

10. The structure claimed in claim 8 wherein said 
means to assure a simultaneous and opposite shift of 
said shiftable pulley half of said other of said input and 
output pulley assemblies comprises yoke means me 
chanically connecting said shiftable pulley halves of 
said input and output pulley assemblies. 

11. The structure claimed in claim 8 wherein said 
means responsive to the rotational speed of said output 
shaft includes centrifugal weights mounted in said 
transmission for rotation by said output shaft, said 
weights 'being swingable from a retracted position 
toward an extended position as the rotational speed of 
said output shaft increases and vice versa, said weights 
being operatively connected to said shiftable pulley 
half of one of said input and output pulley assemblies to 
shift said pulley half as said weights swing between said 
retracted and extended positions. 

12. The structure claimed in claim 8 wherein said 
means to assure a simultaneous and opposite shift of 
said shiftable pulley half of said other of said input and 
output pulley assemblies comprises spring means oper 
atively connected to said last mentioned shiftable pul 
ley half. 

13. The structure claimed in claim 8 including means 
to over-ride said means responsive to said rotational 
speed of said output shaft. 
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14. The structure claimed in claim 11 wherein said 

weights are supported by means mounted on said out 
put shaft for rotation therewith, said weights being 
operatively connected to said shiftable pulley half of 
said output shaft pulley assembly. 

15. The structure claimed in claim 11 including sup 
port means for said weights to which said weights are 
pivotally attached, said support means being rotatably 
mounted on said input shaft, said weights being opera 
tively'connected to said shiftable pulley half of said 
input shaft pulley assembly and means whereby said 
weights and support means therefor are rotated inde 
pendently of said input shaft rotation by said output 
shaft. 

16. The structure claimed in claim 7, wherein said 
output speed controlled transmission is comprised in a 
unitary means forming a hub of said driven wheel, said 
unitary means including a housing having a rim portion 
in supporting relation to said driven wheel, a relatively 
stationary frame in said housing mounting said input 
and output shafts with said adjustable drive means in an 
interconnecting relation to said shafts, means providing 
a driving connection through said housing from the 
pedal drive to rotate said input shaft, and means estab 
lishing a rotary driving connection from said output 
shaft to said housing. ' 

17. An output speed-controlled automatic transmis 
sion comprising an input shaft and an output shaft, said 
transmission being mounted on a bicycle of the type 
having a pedal drive and at least one driven wheel, said 
transmission being comprised in a unitary means form 
ing a hub of said driven wheel, said unitary means in 
cluding a housing having a rim portion in supporting 
relation to said driven wheel, a relatively stationary 
frame in said housing mounting said input and output 
shafts, adjustable drive means in an interconnecting 
relation to said shafts, said adjustable drive means in— 
cluding a variable ratio belt type transmission, means 
providing a driving connection through said housing 
from the pedal drive to rotate said input shaft, means 
establishing a rotary driving connection from said out 
put shaft to said housing, and means responsive to the 
rotational speed of said output shaft to change the 
speed ratio between said input and output shafts in 
response to changes in rotational speed of said output 
shaft, said responsive means being a shaft speed sensing 
means associated with said output shaft, both said ad 
justable drive means and said responsive means being 
wholly contained in said housing. 

18. An output speed controlled automatic transmis 
sion comprising an inputshaft and an output shaft, 
adjustable drive means through which said input shaft 
drives said output shaft, comprising a variable ratio belt 
type transmission including variable diameter pulleys 
on said shafts and an interconnecting belt, a shaft speed 
sensing means associated with said output shaft and 
means operating from said shaft speed sensing means to 
vary the diameter of said pulleys in a relatively inverse 
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